ABSTRACT.--We assessed Barred Owl (Strix varia) home range and habitat selection in the boreal forest of central Saskatchewan from 1993 to 1995 using radio telemetry (11 females and 4 males). Breeding, nonbreeding, and annual home-range sizes averaged 149, 1,234, and 971 ha, respectively. Breeding and nonbreeding home ranges overlapped entirely for all but two owls. Relative to habitat composition at random areas, Barred Owl breeding home ranges had greater proportions of old (80+ years) mixedwood forest, and nonbreeding home ranges contained greater proportions of old and mature (50 to 79 years) mixedwood and deciduous forest. Both breeding and nonbreeding home ranges contained low proportions of young (•50 years) forest and treed muskeg. Breeding home ranges contained higher proportions of old mixedwood than nonbreeding home ranges. Habitats used for foraging and roosting differed from the proportions of habitat available within the study area. During the breeding period, Barred Owls strongly selected old mixedwood, with lesser selection for mature mixedwood and deciduous forests. Similarly, in the nonbreeding period, old mixedwood was selected most strongly, with lesser selection for mature mixedwood and mature and old deciduous forests. During the breeding period, owls used habitats in proportion to their availability within home ranges, with the exception of young mixedwood forest, which was selected against. Owls selected old mixedwood within their nonbreeding home ranges and avoided young and coniferous forests, treed muskeg, open areas, and water.
Radio-tagged owls were located through signal triangulation or by direct observation. Triangulation was achieved using a five-element Yagi antenna mounted on a vehicle or held by a person on the ground. The direction of the signal to the nearest degree was read from a compass rosette mounted on the inside of the truck roof. The actual direction (azimuth) was determined relative to the orientation of the truck. In the case of the hand-held Yagi, the azimuth of the signal was read from a compass. Accuracy of the telemetry equipment was estimated to be within 4 ø of the actual signal azimuth. At least three strong directional signals were recorded and plotted onto 1:50,000 topographical maps or 1:25,000 forest inventory maps. The signal directions were then entered into the computer program Locate II (Nams The proportional composition of Barred Owl home ranges (95MCP), 706-ha circular buffers (n = 100) to serve as surrogate home ranges, and the entire study area were then calculated based on the 12 habitat types. Additionally, the habitat type for each owl location (owl habitat use) was tabulated, representing foraging and roosting locations. Owl locations with an associated error polygon of no more than 4 ha were included in habitat-selection analyses. Habitat selection was analyzed separately for the breeding and nonbreeding periods.
Habitat selection was evaluated at three levels: (1) proportional habitat composition in owl home ranges versus random home ranges, (2) proportional habitat composition at owl locations versus availability in the entire study area, and (3) proportional habitat composition at owl locations versus availability within owl home ranges. We used two statistical analyses to compare methods. The first compared observed versus expected habitat use based on habitat availability. Statistical tests were Mann-Whitney U-tests, chi-square goodness-of-fit tests, and Bonferroni confidence intervals.
The second analysis was based on Aebischer et al. (1993)
, who noted that in analyses of habitat use, avoidance of one habitat type can lead to an apparent preference for another habitat type, an outcome they referred to as "unit sum constraint." They proposed that habitat comparisons include a ratio of two habitat types so that selection for one type is assessed relative to selection for all other types. This is referred to as a log-ratio compositional analysis (hereafter "log-ratio analysis"). The analysis uses a Kruskal-Wallis test to assess differences between observed and expected habitat selection based on a matrix that ranks the importance of habitat types. Home-range composition.--The habitat composition of Barred Owl breeding and nonbreeding home ranges was compared with the habitat composition of 100 randomly placed surrogate home ranges. Habitat composition data from owl home ranges was not normally distributed. Differences in habitat composition were tested with nonparametric Mann-Whitney U-tests and log-ratio analysis. Differences between Barred Owl breeding and nonbreeding home range habitat composition were tested with a MannWhitney U-test.
Owl habitat use and study area composition.--Habitat selection based on owl locations was compared with that expected based on the proportion of available habitat within the entire study area (Table 1) Owl habitat use and home-range composition.--Bonferroni confidence intervals were constructed (ct = 0.05), and log-ratio analysis was performed to determine the importance of habitat types. Proportional owl habitat use again represented habitat use, and proportional home range (95MCP) habitat composition represented available habitat. In log-ratio analysis, habitats that were absent from a large proportion (70%) of owl home ranges were removed from the analysis because these were not available habitat for the majority of owls (Aebischer et al. 1993). Five habitats were removed during the breeding period: young deciduous, old deciduous, young mixedwood, young coniferous, and treed muskeg. Analysis of nonbreeding home ranges did not include three habitats: young deciduous, young mixedwood, and young coniferous.
RESULTS
We captured 15 adult Barred Owls (11 females and 4 males). On average, owls were tracked for 3.4 months during the breeding period (oe = 21 locations per owl) and for 5.5 months during the nonbreeding period (oe = 35 locations per owl). In total, we obtained 270 locations during the breeding period and 455 locations during the nonbreeding period.
Home range.--Barred Owl home ranges averaged 148.6 + SD of 111.6 ha for the breeding period, 1,234.0 ---630.7 ha for the nonbreeding period, and 970.6 _+ 406.7 ha annually (Table 2) . Home ranges reached asymptotic size at approximately 20 locations for breeding and nonbreeding periods and 40 locations for the annual period. However, home ranges for the annual period appeared to increase somewhat after 40 locations and reached a second asymptote at approximately 62 locations (Fig. 1) . Breeding home ranges were calculated with as few as 12 locations and as many as 36 locations (Table 2) . Given the approximate asymptote of 20 locations for breeding home range calculation, breeding home ranges calculated using fewer than 20 locations likely underestimated the actual home-range size. Both breeding and nonbreeding home ranges were calculated for 10 owls. The breeding home ranges of eight of these owls were contained entirely within their nonbreeding home ranges. Breeding home ranges of the remaining two owls, which were females, did not overlap at all with their nonbreeding home ranges.
Home-range composition.--Barred Owl breeding home ranges and random home ranges differed significantly in habitat composition for 7 of the 12 habitat types (Table 3) . Barred Owl breeding home ranges contained significantly higher proportions of old mixedwood forest and lower proportions of young forest and treed muskeg than did the random home ranges. Barred Owl nonbreeding home ranges and random home ranges differed significantly in proportional habitat composition for five habitat types (Table 3) . Barred Owl nonbreeding home ranges contained significantly higher proportions of old and mature mixedwood and deciduous forest, and significantly lower proportions of treed muskeg and open areas, than did the random home ranges.
Based on log-ratio analysis, Barred Owl breeding and nonbreeding home range habitat composition differed significantly from that at TABLE 3. Percent composition (oe, with SD in parentheses) of breeding (n = 12) and nonbreeding (n = 13) Barred Owl home ranges, breeding (n = 12) and nonbreeding (n = 13) Barred Owl radio locations, random surrogate home ranges (n = 100), and the entire study area. Home ranges calculated by the 95% minimum convex polygon estimator. During both breeding and nonbreeding periods, old mixedwood forest was ranked the Treed muskeg 1 3 2 1 Open areas 10 9 6 3 Water 9 6 ----highest, and young forest and treed muskeg received the lowest ranks (Table 4) . Habitat composition of breeding home ranges differed significantly from that of nonbreeding home ranges for three habitat types (Table  3) (Table 3) . Similarly, log-ratio analysis for the breeding and nonbreeding periods revealed that Barred Owls selected old mixedwood forest most strongly, followed by mature mixedwood, and avoided young forest and treed muskeg (Table   4) . Barred Owls did not use habitats in different proportions during the breeding versus the nonbreeding period (Table 3) . Owl habitat use and home-range composition.-Log-ratio analysis revealed that Barred Owl use of habitat in the breeding and nonbreeding periods was not significantly different (breeding, H = 1.12, P = 0.891; nonbreeding, H = 11.66, P = 0.070) from that expected by habitat availability within the breeding and nonbreeding home ranges. According to Bonferroni confidence intervals during the breeding period, Barred Owls used all habitat types in proportion to availability within their home ranges except for young mixedwood, which was avoided (Table 3) Barred Owls in our study area exhibited strong selection for mature and old forests, particularly old mixedwood forest (cf. Boxall and Stepney 1982). Barred Owls maintained large nonbreeding home ranges, the largest recorded for the species. As a predator with large areal and specific habitat requirements, the Barred Owl is likely to be sensitive to habitat changes. Therefore, timber management practices that ensure a continuous supply of old mixedwood forest are essential for the survival of Barred Owls and other species occurring in this forest type in the boreal forest.
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